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w m m 

[oooi] *mwte#i?m^i?xhmi&mmi-?>i><Dx-&z> 0 x^m^<n. ¥-m&m^ m 

OnmJ^T<£>$iA, tpXhAiF^^U— if— ^fflV^^ir^/B^LT^ft^ 

Steffi 

[0002] ifi^, ¥mftm^m&m^m*<Dmmz%>\,^xfe. vy^^—^m^mm 

V \fc}&S % SStliKrFx^fWl/- if— (248nm) ^t^i^OtlUffil >£>*L3 
3feM<Z> f 'Oirfct) . $ ArF^ W— if — ( 1 93nm) ^l^i^Otl fCffi V > 
bthZ>3tMbL,XXmA£titti#>X\ ^„ 
[0003] KrF^V^Wif-^ArF^^W— ^<D%Mm<Dl>'i?Xhia'3:, $&*ffl& Tf-& 

#y^&tt^if *-f-£-<-;^J3H^ l3tia*)M4t5t|g^J(«T, PAG 

G&mzmttu ^(DMiz£y^—*mm(DmM&&&^zb\,^?>xhz> 0 m*. 

— j&tfjfilte, mftWzMf&f&mitfXh^?^—^-- ^(post exposure 

baking), sir. PRBmm'rz>)$:fto^kfc£<o. mmmmmm^m^^h 
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[0004] ^ut. ^ e . ¥mfam*§mtz&\, ^x^mt^^r^^-^m 

*«9. V-S^MttSH-tt. m^UArY^iy^— If— (193nm)£fflV^ 130nm 
248nm) ^#1-£^l3JltfoTOV tKo^v-^^l/^^CO^^X^fifgH^O 

4^y^>ymmtiz>^*bmb^x, tiegk (idmomm&^-^Mmiz. 
m v ^ui?xhmf&mmm£frx\< >s. 

m) 0 

(ii) y^^^m^^mi^-r^v^^u^^mmm, h^^i^y^ 

W>t©fti^M« (coma) 4#fF3cifc9, io# 

m) 0 

hm^mz.^^xh,^h^^^hw^(D\^±tm^tix\^ 0 
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mj&x%% rpEB-v— e^^j <Dmm$k&m^x\< vs. 

[0007] U>>Ufea^ m^<DU^bmxn. ^thb<DfflM<DM&:&7f-tftX&<0. Z<D 

&m$w.ntix\,^ 0 

mWXffil ) #FF|g288 1 969-^-^ 
(#fF3CSfc2) #HS§ ¥5-346 668-5§-<£$& 
mnXffi3) #§!§ ¥7-234 5 1 1 ^« 
(#fF:£ifc4) #$§¥9-731 
(#fF;*:$fc5) #gg¥9-90637^k$& 
(#fF^6)#H5piO-161313^# 
(#W3Ci£fc7) #§§¥10-31 9595^* 
(#fF#ifc8) #W¥l l-12326^a 
(#fF;£ifc9) #PS3¥lO-10739^-<2M$ 
(#fFl$C&fclO) #§§2000-235263^-^ 
(#fFZfcitm) #M 200 1-3 5648 3-*§-<k$& 
(#!*F;£iSfcl2) #^2000-310859^-^ 

[0008] Lfc^ot, ^ISWt*. flMS, i*AWM4"T\ StRBnrt^— ^ 
[0009] *»W#6>», «*«ff*4rff o*JS*, ttftMii£«^1M2&;|ru WKDftm K 
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*&wfe. ±m%*&iz.m^^xti:£titch<Dx»hV), *mm(Dmi<vnm (aspect) 

tills (A) fifc^tt, (a-i)IMWitt»«HqiffiOaar^^rU d»oifilte««safeHr 

^Tf S ( a HStT/V^) T^y/^^^/^^f|^$^«^c (a-2) <y - 
^fn^b^M^tt?) ( a HSftT^/W) T^y/Hfe3i^7 l /W*fitS.tJ ! (a-3 

(Tg) ^100— 170^©«BB^fcS^^*#1»^S#^^^h»^«J-e*)S 

o 

*3SW©»2©«« (aspect) fcfc, fc^Mmtfim^itxhm&to&mtiLl: 

^mtlt, l^^wRSrttit, m^xbm&miRmmftu »^»^(peb) 

^$tL5^PEBmS^f*^^oT^tvfe<Dil^Sr^nyhbfc^#,^^^^ 
77<D. Hif|E^Xj&sft^^ji5^(-^^5^PEBjaS$:ft)gPEBM^i:U % iffi 

[0010] jfciS, ^§g^#{-*5V vC, r ( a -&m.T;V3r;V) (( a -lower alkyl) 

acrylate) J kte, ttWMk (methacrylate) a -^&MCT/^;VT^)/VW. ( a 
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-lower alkyl acrylate) T?Vs^ (acrylate) <DUffiX$>Z> 0 ^X\ r a-$MT/V 
*;VT?V;Vm ( a -lower alkyl acrylate) J tit, (acrylate) <D a fii&tigL^-lZ 

r ( a -iSMT/V^M TPVA&ttTArt^mm&lfrttfi&MiU tit, ( a 
H£0T^/i-)T^y/v^^x/wo^^w^-fi^^BB^UT^$^« 

[001 1] ^wo^sw^hm^^^, mmmftx*%9—t£Ui?x 

r-^— >lMX£r#;t x J£V>PEB^— v^^^So */c, 
[0012] [Hl]BHt4,Hii£^J6, 7ld*5V^T,SjgPEBjaS^«)Sfc8«)<D^7"T?*>5 0 

[0013] gf, *55WU:ov^^3NB^UiW-r5o 

tv>5)^«r^tft>o-e&5o 
/Kv^^v^M^vvTte, »3t^i«? (B) jfc£a>W§£Ufclfeas (a)j&#(-#UE 

PEB^fr^^. mxffiitT/vxy-iism&^mcz— ^x^m^itr/^v^^n. 
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[0014] <(A)/&#> 

( a -i&mr^^) TW/i-m^x^frbnmztizmf&m^ (a-2) 

a-3) *»S^*Hl»^S^>fb7KiRSSr^=rr« ( a -mgC7;v*;v) TW;V 
ii s 7?$m& (Tg) ^ioo-i70 c C(7)fSffl-efc5^^^#mi:-r^^-c^ 0 

[0015] \Z.&\ ^T{*, (A) ffcfrtf^ <£> Xttmtft SMfc (a-1) , (a-2) (a-3) 2:^ 

^f/K2-7^Vf^S, 2-^-^/^-2-T^^^/V^^(7)2HSi^T/^/V-2 

[0016] *3£BJ {££,1 ^ft, _bJfi©J:5*«*ft*4t (a-l) , (a-2) (a-3) SrWi"5* 
m-^#:OTg^i00 < C^_h-efeSri^J;«9, #NgM£^*U Tg^i70'C^T-efc6 

Tg<£> i«9$f*LV MfcHfi 1 1 5— 1 70t:-efc9 , $ b{£0£L< « 1 30- 1 

o 

[0017] roj:5^TgSr^ri-5fc«)^fi. £kt^ #l^©fi¥Wi(Mw; 

y/w?— ^ai— iyB^u^h^y^^^M^i^nmm) f)K 2000-8000 

£?*L<te5, 000—8, 000, $P>fc:0*L<tt, 5, 000—7, OOOX-foZ>b£<0 
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[0018] (A) ^^tC*3tt5®^S?«H4j§«|«l®|Sr4, RftWtt (A) f&fr&ft&T/l'XV^ 

m i^xmm-r^t^xy) (a) i&ft±{£%T/wj pr*tt^ag^**«t>©"c*>tb 

[0019] ^^T/Vs^^T/l-dr/l-S^L-Cfi, l-xhdrv'xf/H, l-^HHo^yV-J^Vl' 

m3^T/V=3r/l^Si:b-C{i, tert-y^/l^S, tert-T^S*if©^«3Klg3» 

fl*^##^S^-^r^3j^r/^wS; l-^/Wl-^a^v'/H, 1-^^-yV- 
l-^^a^S//^^^(D||Jte^^^^^^30T/V^S^^^*lfbtV§ 

o 

[0020] r(Di5^^IH4^ffl]^J^fi, iiS. »I»0>fl!l*fcf££-U Attttfctt, tfA- 
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[0021] t-*5v >t«, ±^utmmwmmmmmm(D^x^ ^mr/^^m^ 

[0022] 

mtmmmmm^m^mm^mr/^/umicioiir^mmmm^mtvx^^y 
mmmmm^m^m^mm3mr^/i-m^iir^mmm^m^mt\,xi^Ar 

, T^>-*>\ S/H&Mf-ls^ -fy:#VW->\ MJiX^n^v, ^h^v^nK^#^# 
[0023] -«/«te(a-l) 

mmmm^m^mmmr/v^mm^>mmmm^m^mm3mT/^/vm(Dx 
9mmmm^m^mmmm^mmmmm^mi-^m^.mm.; (a-1-2) : ( a -& 
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[0024] M^t(a-l)ttttt, Tie-^(I), (II)Xf*(lII)T^$^, 

[0025] Dffcl] 




[0026] Mk2] 



R 




•••(II) 



[0027] Mb3] 
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R 




[0028] _lib5£(i) — (in) 4\ Rn7kmw^xu&mT/i'3cjumx»fr>y), R'sfiim 
R<Di&mr/^/vmtvxn, mmtkxi>fri&vtxh£<, ^^u^iJi^ti 

R\ r\ R z (Dl&®.T/V3r;V&t\^X\^ UmfcXhftmkX^ 0*L<«^^ 
R 4 (Dm3mTJ^/umtVXi^ tert-y^S. tert-T^/VS^^O^^M^-l: 

[0029] ^tib(Dtpxh, (i) -e^ti^m^fi, ^hiz^<D^xh2-^/u-2-r 

^T/V^/V) T^y 1/— h-^l-^^/V-l-^a^^/V ( <* -i£^T/V^) T^y W 
— K l-xf;wi-v'^i3^yf;i/(aHSiK7/V'^)7^!JW-^l-^;Wl- 

[0030] '*J«J|Mfc(a-2) 

( a HS^T/l^df /V) 7^y/*Xr^^ii$^Mft (a-2) £#-f<5 
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[0031] m&m& (a-2) fcbTtt, (IV) T?^$*b5«^#(£3&W*LV vt>tf>£L 

[0032] Mb4] 



, mttl73rM4©liS!cT?*>5o R^i&igfcT/V^VV^LTte. Sl^^T^^i^^T^J; 
[0033] Zfrb<D*pX'h. (IV) ^nSi^fffiTfcot, R 5 ^7k5?tM^T\ 9* 

[0034] Mb5] 





(RfiHiflE^I^D-efcSo ) 
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[0035] -«^¥4fe(a-3) 

[0036] Wfc (a-3) tb-Cfi, Tffi-^ (VI) XmZfoZm&mmW*^ ^(Dtb 

[0037] Mb6] 



[0038] itb^O^-ets n©t^ltJi)^ *^^T^^/V^<D3^;i;^b-CV^ 
[0039] ft*3, J«a-W: % «fife^Kfc(a-l) #20-60^%, 0*L<tt3O— 5 

(a-2) ^20— 60^/V%. £f*L<}220~ 50*r/ls%(D%mX$>Z>bm& 



R 
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[0040] *mw<D (a) »titt, t^-efc (a-D tvx—^o) •vmztizm&mtiL, 
^h\z.^<D^h2-^/vT^^^vm, (a-2) irux-^(v) xm£tiz>m& 

[0041] &fc, ( a H£i»T/l^/W) T^y/HI W^/l^^Bl^^tbSfll^^fcbT, £9 

(4) T?v^M^x^/ufrbmm£ftzMi&miL (sir. m&wb (aa) mtB-rs 

(^) flt*Wte (aa) i:*^^ (ma) fcd*e>*«T^yyl«3^^«^^y/V«« 
[0042] #3SBJtf> (A) J*#0>*HIBtt\ £5ttmtftmtiL (aa) (ma) ©fRl^fcJ; 

#m^W<D^-«^^^(aa)^(ma)^%««t, TIB*M^(A1). (A 

CAD] 

M^(a-i)itt, -^(D-e^tb-S^m^c-cfeoT, R^M^;H-efc 

•Sffi^iJc W£ (a— 1— m) „ 

(a-2) fcUT, (V) tt$^MfTOotR^^f;Htfe 

W (a-2-m) , RTf 

^;v^(D3m^^x\ ^MWfeot, R&^/vmxibZffif&mfc us 

-m) ©to^^i^refcot, Tg/{»s i5o- les'C-e&^s-S-ffc, 

[#M^(A2)] 

*^fi(a-i)i:b-C, -^(Dtt^Si^fTOot, r^tK^M^-C 

(a— 1— a) „ 
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HUlB«^^(a-2-m) , J&JJ 

m&m&MtiL (a-3-m) ©la^fef ©ftl^T'feot, Tg^ 115- 140<C 
XhZ>&m&fc 0 

[0043] -mj&w.ma-4) 

&miL(a-4)k^x,MmMf&mtL( a -i), ( a -2h us)^(Damm^m^. 

^-C\«^{i(a-l), (a-2), (a-3)£WM. r^^m^L^VN^V^#*T* 

<fe><5o 

JlgM^#^S^bT«, Sff|BLfc#^^i(a-l). (a-2). (a-3) {Z$otfZ>h<D 

^£n<b*vcv^^ max. YVi/-?v*fi3=-;vW)T?yi<'—Y, 

^^ig^m§^>^<^la^^^#$^W^^X||JlA#b^i-V^^T^*LV^ 

o ^thb<DM&miLnmi¥MM&mx&z> 0 

[0044] Dffc7] 



R 




• • • (VII) 



WO 2005/052693 



15 



PCT/JP2004/017405 



[0045] 




(RteHufei^c-efcSo ) 
[oo46] um 



R 

H 2 I ' 




(VIII) 



/ 



V »2 I 




• • • (IX) 

[0047] jfe*5, 45u^^i-^^<D^^iO§iJ-^{i, «^5oWi (a-1) ^25-50^-/1-%, # 

30— 40^/P%<D^H-Cfc«9, *^^(a-3)^i0— 30^7V%, 0£L<J*1O— 2 
0^E-/W%O^IST^t), «fife^(a-4)^5^25^e/V%, £jP£lXJ3:10— 20^/V% 

[0048] •(A)/&#<^&tet--oVv-C 
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[0049] <(B)j&fr> 

^frbfrn<vh<D%m'Mm$ii'Xm^ ^t^x^ 0 

j±mm~£L.\\ mmjjmm$Ln<DmtL.x\^ ^y^^vB—Y^^y/v^m 

k « (p-tert-y^/vy^M a— ? Ab!)7;^a^y^;^- k 

T^^J^/^y/V^y'^^/V^— k (p-tert-^/K^—zU) v^^/WVk 
Tj^^hy^/l^a^^/V/}^— k i?7i=i/ia-K^Vt7A^tn^^ 
/Mfc^— k tf* (p-tert-:7^/K7a:rvV) 3— K= 7Vt7/Vtn7' ^^/V/Jn^ 

/v^^^yv) ^^rn^/^/^^^Ahy^/v^-n^^^/^^— (4-hy^/v^-ci^ 
^/vy^M^y^^/v^/^^^yr-y^^^^^^-- k MJ (p-tert- 

-ioM*§P^$tv§ 0 o. 5mmn^mxn^-^^-t^n^ti^^u 30 
[0050] <mmmm(c)> 
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&x$z> 0 

&ti&£<, i^mmmu^h<Dmmt\^x^<Dh(D<D^biiM<Dh<D^ 
mxte2mu±.m'&m$iL,xm v ^b&x$z> 0 

■*\ ?l^^vk ?l^^/k b**?vk s^^/k w&tfT-A'* t°jv\?^w& 
, PGMKAtm^mmtiDmm^m^mm.vxim^Mirti^x^K #mxw:i 

:9— 9:1. J:«90*U<«2:8— 8:2<D^fflrt^5r^dW*UV\ 

«W=Rf£toK:ri, ffit^^J^UTfLK^/^CEDSrE^'f Si&^W:, PGMEArE 
L<D©*Jt^^u<^2:8— 8:2, £90£L<f3:3 : 7— 7 : 3-C&3fc0*U/ \, £fc 

#©SCfl:Jt3&S»*L< «70 : 30—95 : 5b£tlZ> 0 

m^xm^ni&stizwx&ttK—mfoK^^^ 
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[0051] <^mmmfc&vo(D)> 

Z>^b&X$Z> 0 

n tbbtem&xm v ^-ob >u 2m&L±^m.^io^:xm^^xh^ \ 
mxm\<^thz>o 

[0052] *fc, mm (d) ^^^iB-a-{-j;^^^b^E5#\ ^JtK, 51 

#lllcFliIR#3£r/ii'l4 (post exposure stability of the latent image formed by the pattern 
wise exposure of the resist layer) ^(D\a]±<D g &)X, &b\Z.feM<r> (E)$c#£UT, 

o 

^a^/^^V^i:b-C(i. ^Jx.fi. vnvt, y^>m. y^^, =*^y^ 

m. •y-v^mt£i£i>mmxhz> 0 

v>(Dttymmv<\tt<Dmmfcti,x^ v^m, y^^-n-^/v^TVK y 
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(E)^tt, (A)ffc#100«fiSPM590. 01-5. omAi$<Dm&x'm^t>tiz>o 

[0053] <^(Dti> t <D&M&ft> 

mmm. mmmm. w»k &m$k m&m. ^-va^jtak mmftzzm 
[0054] ±&vttmA<D7$i?m^xhm}&von, mmm. mmm^x% mtmfoxm 

[0055] <Vi?*W*9— >^J&*-£fc> 

*^i©l2(Dii (aspect) W^—^^mft, fb#*BI63bK^ 

}fcu *3te&*nf&(PEB)u T/^ym^i-^yy^^^n-fe^^isw^h/^ 

^—^^—^(D^-^X^mm^tX) , t&IBi^-f Xds^$tbSiRPEBia^F«:««itc 
^»C*fJSi"5<£PEB?aSSr*iaPEBiaaf ^L, SlJlEajgPEBMS± 2^0^6681^ 

[0056] *iiPEB^^fe^yy>/^y^y p n-fe^«ii#<^^n-fe^-cfcV) > i«9 jyfcft^ 

Sr^kV^— fcif-CSMfU 80-150 t C(DMS^4 : T, ^£40— 12O30>M 

, »*U<tt60-90^MJfi-To #^fc^{^Jx.«ArF©3fe^S^if fc«M>, ArF 
r>idr^l/-if-3fe^0fMO^^^-v^L-C^W \Z.m%VfcM , 80- 1 5 
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[0057] myt\Z.m\ ^SSE^tt, #^E&?££tl/f\ ArF^v-^V— ^— % KrF^v^V— 
If-, F^v^-lf-, EUV(«^i) x VUV(*^^M) , EB 0*?**) , 

[0058] ±3*©J:55teii#«>yy^97-f^a-fe^Srffiv^^^^^— ^Tfcj&^tc*?^ 
PEBSrfr5IS<©J!iP^iaS(iKPEBiaS)Sr^b§*T, -t^tbOiKPEBiatf 

Sirt^PEBja^Srffittfc^'ns/h-rs^, [iiStf^^tfSffr&^So &*3* 
~ff£tz>1b. fc5{KPEBM&(SiiPEBia£) K&V^T. ^1MX;&S 

a^^«9,^<DSjgPEB?asd^bri-rtt5^otLT^-<— ^iMxas/j^ 

<#5„ ^r^Hf*. JSd^-ettJfcv^s, McMPBBmMiVhi&^PBBmM'^ti. PEB 
, 1^X^/h£<&<9, — 2u it»EBm£«Wt>i^PEBi&af-efci\ PEBM^ifS 

[0059] ^rLT. ±&(D£?{ZVXmmPEBMm&$i£>tc& , ^(DMciMPEBUm ± 2^c<d^ 

, je^peb^— ¥>'&ttzui?xw<*—^i>Wf&X'%z> 0 zxok&wWy 
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[0060] ftigPEB^te, £9 Affclft^f*, HK<D lCl,X>klt>Z>ZbfrX%Z, 0 

^^T^^—xi-z&Mxhztih i!3t, mftmm?>^X(DmnmiAm. 6 

—O. 9XfrZ>Z.bK£<9, &j80nm— lSOnm^-lVT^K*-^— *X&>%> 0 

^—>^^mm^b^^(D^—^y<^—>^pcmm^fi^b^<DUPEBu 

zmzttfcirZUPEBMmZMcMPEBUmblrZ,, 

^w<^—^n^)y^y^zfn±^\^n^>PEBumb-r^ 0 PEBum^^ 

mPEBH]£&MtbZ>b$bmmbirZ> 0 ~£.tc. *M2(DMm (aspect) M&^-Cte, _h 
fB*jgPEB?fi^±2 < Cr-fc«9, y^oPEB^— v^S4. Onm/t^T, 0*L<te3 
. 5rmi/X:)&T(D&m:mmz-mir&b\^^oMWL,\\ 
fc*5* tfaPEBUmibte, ^<D£?t£y77ZMfrZ>tc#><DPEBU&X&% 0 

[0061] ^l-c ^<Dx^f£^m^n^^mm^mu^hmm.mbvxn. mmmi 
(Dmm (aspect) (D^jmu^nmmmm^m v ^*l5 c mffemi^^a ( 

aspect)(D^Ml/^W^^fflV>^^^a:^ % $b{CPEB^-v?>'^jr2:<^«9, 
[0062] J^T. ^W?r»J^L-CllUlft0^t5o 

Tmm^xm£ti%&m&mmA*£%}fr*A5, 3oo, #tJc^2. oe, T g i47 
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[0063] DffclO] 




(5£ ^ , n : m : l = 40^-/U% : 40^/1^% : 20^/1^%) 

[0064] mm%kK%$ Voitmnmrn tarc-29aj (m&& % yy^y— ^^^^± 

MTU ^h7 B W~h±-ei25 < C, 90#^^-<-^L. ^-T^ir^D, jggj£2 
50nm(Dl^J*Wl&^/&Uho oV^T% ArF©3feiS©NSR-S302(^3^±^;N 
A(ISP#:)=0. 60, 2/3^)^89, ArF^^U— if— (I93nm)?r, 

^-x^-rv^^L.xm^mmm^ ^ur. 130^, 9o#^<D^#-e 

[0065] ^r(D^, ^^Jfe^!jO7K^l/^hm^^fflV>T#^Hfcl30nm<D^^^l 
30nm(C^$^S3t423iiJ / /cm 2 ('T^3febfci:#<DM/^^^— ls<DM®L 
^J«133nm-efet), ^ft^-^oTto 
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m&tfttbtckz.^ 2— 3nmk&mz/b$<, m^~mm^\ iso^K^t* 

[0066] 

mmmiKm^x, ^m^fczmmm^mmi^ft+m, so<x 98 

3mJ/ cm 2 iZ.XMtft\-^fct^(D h^?s<?—^<DM&t) 1 3 InmXm . 
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